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on environmental radiation levels. 
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the Bureau of Radiological Health, 
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Radiation Office of the Environmental 
Protection Agency which was estab- 
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The Potential Eye Exposure to Personnel Using Fluoroscopic Techniques’ 


H. D. Maillie, Ph.D.,? and W. D. Gregory, M.S. 


Measurements were made on a mockup to estimate the weekly ex- 
posure to the eyes of personnel working in the vicinity of a fluoroscope 
used in diagnostic radiology. A radiologist utilizing the image intensifier 
and protected by means of a lead drape and panel could receive 36 mR/ 
week to the eyes, whereas other individuals positioned away from this 
area, but in the vicinity of the table, could receive up to 700 mR/week. 
The factors associated with these estimates, and the importance of wear- 
ing personnel monitors where they will estimate eye exposures are 


discussed. 


Some confusion exists among personnel using 
fluoroscopic techniques as to the evaluation of 
the hazards associated with the use of such 
x-ray equipment. Many suggestions have been 
made as to where individuals should wear per- 
sonnel monitoring devices. These have been 
summarized by Bushong (1) who concluded 
that if only one such device is supplied, it 
should be worn on the collar above the lead 
apron. The reason given was that this area 
received the highest percent of the appropriate 
maximum permissible dose equivalent (MPD). 

An additional reason may be presented for 
agreement with this conclusion: this position, 
on the collar above the lead apron, represents 
the most convenient location for estimating the 
dose to the eyes. The dose to the lens of the eye 
legally fits into the definition of dose to the 
whole body (2-4). 

Recent studies (5,6) have indicated that for 


—_—_——_— 


This paper is based on work performed under con- 
tract with the U.S. Atomic Energy Commission at the 
University of Rochester Atomic Energy Project and 
has been assigned Report No. UR-3490-318. 

*Dr. Maillie is associate ——_ of the Depart- 
ment of Radiation Biology and Biophysics, and director, 
Health Physics Division, University of Rochester School 
of Medicine and Dentistry, Rochester, N.Y. 14642. 

*Mr. Gregory is health physicist of the Health 
Physics Division, University of Rochester School of 
Medicine and Dentistry, Rochester, N.Y. 14642. 
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a cardiac catheterization procedure, the eyes of 
an experienced cardiologist received an average 
exposure of 18 mR and the eyes of a senior 
resident, 30 mR. It is easily shown that even 
an experienced cardiologist working under the 
conditions specified, and not utilizing any eye 
protection, could perform only five catheriza- 
tions per week and remain within the MPD 
for the lens of the eye. 

There is evidence that similar types of eye 
exposures may exist with other fluoroscopic 
equipment (7), and with other methods. 


Purpose of study 


Scattered radiation measurements were made 
in the vicinity of a fluoroscope used in abdomi- 
nal studies in diagnostic radiology. Such expo- 
sure rates were determined at eye level, and at 
positions known to be occupied by personnel 
during many fluoroscopic techniques. Knowing 
these exposure rates, and the estimated work 
load of the unit, estimates were made of the 
dose equivalent to the eyes of the people who 
occupy those locations. 


Methods 


A presswood phantom with a cross-section 
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of 12 by 12 inches and a thickness of 734 inches 
was placed in the beam on the fluoroscopy 
table. The image intensifier was lowered to a 
point above the phantom which would approxi- 
mate its location when a patient study was 
performed. The beam size was set at its largest 
value under these conditions (i.e., the largest 
area which would not exceed the area of the 
image intensifier screen). The unit was oper- 
ated at 120 kVp and 1.0 mA. The unit was 
operated under conditions similar to those used 
during a fluoroscopic procedure, in particular, 
a lead drape covering the area between the 
image intensifier and the table top was in place 
and a lead panel was lifted into place along the 
length of the table. It was felt that this set of 
conditions tended to maximize the scattered 
radiation which was likely to be seen in the 
normal use of this unit. 


Figure 1 shows the floor plan of this unit, 
and the locations (A-E) which are known to 
be occupied by personnel working in this room 
during fluoroscopic techniques. Scattered radia- 
tion measurements were made at these posi- 
tions. Such measurements were made at a 
height of 5 feet above floor level in an effort 
to approximate eye level. 


The work loads and other factors were esti- 
mated by the technologist in charge of the 
room, and were stated to be: 

1. straight fluoroscopy (95 to 110 kVp at 
2 mA)—660 mA-min/week, 
2. 70 mm (100 to 120 kVp at 200 mA)— 
1,400 mA-s/week, and 
3. spot films (75 to 110 kVp at 200 mA)— 
15,000 mA-s/week. 
These work loads were used in estimating the 
weekly dose equivalent to the positions studied. 

Scattered radiation measurements were made 
with either a Victoreen Model 440 survey meter 
or an Eberline Model RO-1 Rad Owl survey 
meter. If used properly, either instrument is 
energy independent for the photons measured 
in this study. All readings in mR/h were con- 
verted to mR/mA-s or mR/mA-min as required. 


Results 


The scattered radiation measurements made 
at eye level at each of the locations studied 
are presented in table 1. Also presented in 
table 1 are the estimated dose equivalents which 
are based upon the exposure rates and the 
given work loads for all related fluoroscopic 
procedures. 











Layout of flouroscopy room and 
positions(A -E) potentially 
occupied by personne! during 
procedures. 

Rectangle between positions A 
and E represents location of 
x~ray tube and image intensifier. 
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Figure 1. Layout of fluoroscopy room and positions potentially 
occupied by personnel during procedures 
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Eye level scattered radiation measurements 
and weekly dose equivalents 





Position Dose equivalent 


(mrem /week) 


Exposure 
(mR/h) 














Note the different exposure rates associated 
with the various positions. Due to the lead 
drape and the location of the image intensifier 
some shielding is afforded location A. Location 
B also shows some lesser degree of shielding. 


But the remaining positions are out of the. 


“shadow” of the image intensifier and, hence, 
are subjected to unattenuated scattered 
radiation. 

It should be noted that similar measurements 
and calculations were also made at trunk 
(waist) level and were corrected for lead apron 
attenuation. As expected, these body measure- 
ments were much lower than the eye level dose 
equivalents given above. 


Discussion 


It should be recognized that the dose-equiva- 
lents given above are only representative of the 
dose to the eyes which would be received by 
personnel using this particular unit. It is un- 
likely that any one person would occupy a 
given position for the full operating time of 
this unit during a week. It is also true that 
many individuals (residents and student tech- 
nologists) rotate through the department and 
will, therefore, not work in this particular room 
for a full year. 

However, in those cases where there is no 
rotation of personnel because of limited staff 
(e.g., small hospitals or private offices) it is 
possible that dose equivalents to the lens of the 
eye may exceed 5 rem per year. For example, 
consider a technologist who occupies position 
C throughout one-fourth of the operating time 
for fluoroscopic procedures. With no eye pro- 
tection and with 1 month’s vacation, this person 
could receive 5,600 mrem in 1 year. 

This is not unexpected when compared with 
the data of Malsky, et al. (6). Assume that a 
cardiologist receives an average of 18 mR to 
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the eyes for a single full cardiac procedure. 
Let it be assumed that 10 such patients are 
handled each week. This could result in an 
average eye exposure to the cardiologist of 180 
mR per week (assuming that the same individ- 
ual performed all cathetherizations). This 
would result in a yearly exposure of 8,600 
mrem. Again, it is not stated that this is the 
dose received by the lenses of this individual. 
Many factors could change the actual dose. For 
example, it may be demonstrated that wearing 
glasses can reduce the exposure to the eyes of 
people working in fluoroscopy (8). 

A more recent study (9) has indicated much 
lower exposures for cardiac procedures than 
those reported by Malsky, et al. This points out 
the advisability of measuring eye level expo- 
sures with personnel monitors under actual 
conditions. 

The question must also be asked as to whether 
this level of radiation dose from diagnostic 
energies of x rays would be sufficient to pro- 
duce an effect in the eyes of individuals so 
exposed. The National Academy of Sciences 
Advisory Committee on the biological effects of 
ionizing radiations (the Beir Committee) sug- 
gests a high threshold dose for cataract forma- 
tion (1,000 rads or more when delivered over 
a period of months), but does admit that studies 
with mice may indicate a lower threshold for 
lens opacities in that species (10). 

Recent studies on lens changes brought about 
by protons and x rays on rabbits have also 
indicated a lower threshold dose particularly 
with radiations having LET’s approaching 
those of diagnostic x-ray photons (11). 

Many people working in fluoroscopy wear 
their film badges under the lead apron. Indeed 
many technologists have been trained to wear 
their badges in such locations (12). This is 
understandable since much emphasis has been 
placed upon the genetic effects of ionizing 
radiations. 

It is felt that, until it can be established that 
a high threshold dose does exist for the radia- 
tion production of lens opacities in man, steps 
should be taken to prevent exposures to the 
eyes in excess of MPD. This may be accom- 
plished by reducing the exposure time of per- 
sonnel in the fluoroscopy room or providing 
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some degree of eye shielding. It is also felt 
that every effort should be made to measure 
eye exposures under actual working conditions. 
If necessary, two dosimeters should be worn; 
one at eye level and one at waist level under 
the apron. 
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SECTION I. MILK AND FOOD 


Milk Surveillance, April 1973 


Although milk is only one of the sources of 
dietary intake of environmental radioactivity, 
it is the food item that is most useful as an 
indicator of the general population’s intake of 
radionuclide contaminants resulting from en- 
vironmental releases. Fresh milk is consumed 
by a large segment of the population and con- 
tains several of the biologically important 
radionuclides that may be released to the en- 
vironment from nuclear activities. In addi- 
tion, milk is produced and consumed on a 
regular basis, is convenient to handle and 
analyze, and samples representative of general 
population consumption can be readily obtained. 
Therefore, milk sampling networks have been 
found to be an effective mechanism for obtain- 
ing information on current radionuclide con- 
centrations and long-term trends. From such 
information, public health agencies can deter- 
mine the need for further investigation or 
corrective public health action. 

The Pasteurized Milk Network (PMN) spon- 
sored by the Office of Radiation Programs, 
Environmental Protection Agency, and the 
Office of Food Sanitation, Food and Drug 
Administration, Public Health Service, consists 
of 63 sampling stations: 61 located in the 
United States, one in Puerto Rico, and one in 
the Canal Zone. Many of the State health 
departments also conduct local milk surveillance 
programs which provide more comprehensive 
coverage within the individual State. Data 
from 16 of these State networks are reported 
routinely in Radiation Data and Reports. 
Additional networks for the routine surveil- 
lance of radioactivity in milk in the Western 
Hemisphere and their sponsoring organizations 
are: 
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Pan American Milk Sampling Program (Pan 
American Health Organization and U.S. En- 
vironmental Protection Agency )—7 sampling 
stations 


Canadian Milk Network (Radiation Protec- 
tion Division, Canadian Department of Na- 
tional Health and Welfare)—16 sampling 
stations. 


The sampling locations that make up the 
networks presently reporting in Radiation Data 
and Reports are shown in figure 1. Based on 
the similar purpose for these sampling activi- 
ties, the present format integrates the com- 
plementary data that are routinely obtained by 
these several milk networks. 


Radionuclide and element coverage 


Considerable experience has established that 
relatively few of the many radionuclides that 
are formed as a result of nuclear fission become 
incorporated in milk (1). Most of the possible 
radiocontaminants are eliminated by the selec- 
tive metabolism of the cow, which restricts 
gastrointestinal uptake and secretion into the 
milk. The five fission-product radionuclides 
which commonly occur in milk are strontium- 
89, strontium-90, iodine-131, cesium-137, and 
barium-140. A sixth radionuclide, potassium-40, 
occurs naturally in 0.0118 percent (2) abun- 
dance of the element potassium, resulting in a 
specific activity for potassium-40 of 830 pCi/g 
total potassium. 

Two stable elements which are found in milk, 
calcium and potassium, have been used as a 
means for assessing the biological behavior of 
metabolically similar radionuclides (radio- 
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Figure 1. Milk sampling networks in the Western Hemisphere 
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strontium and radiocesium, respectively). The 
contents of both calcium and potassium in milk 
have been measured extensively and are rela- 
tively constant. Appropriate values and their 
variations, expressed in terms of 2 standard 
deviations (2c), for these elements are 1.16 + 
0.08 g/liter for calcium and 1.51 + 0.21 g/liter 
for potassium. These figures are averages of 
data from the PMN for May 1963-—March 1966 
(3) and are used for general radiation 
ealculations. 


Accuracy of data from various milk networks 


In order to combine data from the inter- 
national, national, and State networks con- 
sidered in this report, it was first necessary to 
determine the accuracy with which each labora- 
tory is making its determinations and the 
agreement of the measurements among the 
laboratories. The Analytical Quality Control 
Service of the Office of Radiation Programs 
conducts periodic studies to assess the accuracy 
of determinations of radionuclides in milk per- 
formed by interested radiochemical labora- 
tories. The generalized procedure for making 
such a study has been outlined previously (4). 

The most recent study was conducted during 
June 1972 with 37 laboratories participating 
in an experiment on a milk sample containing 
known concentrations of iodine-131, cesium- 
137, strontium-89, and strontium-90 (5). Of 
the 18 laboratories producing data for the net- 
work reports in Radiation Data and Reports, 
14 participated in the study. 

The accuracy results of this study for these 
14 laboratories are shown in table 1. The 


accuracy of the cesium-137 measurements con- 
tinues to be excellent as in previous experi- 
ments. However, both the accuracy and pre- 
cision need to be improved for iodine-131, 
strontium-89, and strontium-90 which could 
probably be accomplished through recalibration. 


Development of a common reporting basis 


Since the various networks collect and ana- 
lyze samples differently, a complete understand- 
ing of several parameters is useful for inter- 
preting the data. Therefore, the various milk 
surveillance networks that report regularly 
were surveyed for information on analytical 
methods, sampling and analysis frequencies, 
and estimated analytical errors associated with 
the data. 

In general, radiostrontium is collected by an 
ion-exchange technique and determined by beta- 
particle counting in low-background detectors, 
and the gamma-ray emitters (potassium-40, 
iodine-131, cesium-137, and barium-140) are 
determined by gamma-ray spectroscopy of 
whole milk. Each laboratory has its own 
modifications and refinements of these basic 
methodologies. 

Many networks collect and analyze samples 
on a monthly basis. Some collect samples more 
frequently but composite the several samples 
for one analysis, while others carry out their 
analyses more often than once a month. Many 
networks are analyzing composite samples on 
a quarterly basis for certain nuclides. The fre- 
quency of collection and analysis varies not 
only among the networks but also at different 
stations within some of the networks. In addi- 


Table 1. Distribution of mean results, quality control experiment 





Number of laboratories in each category 
Experi- 





mental 


Isotope and known concentration Acceptable * Warning Unaccept- 2e error 


level > ablee (pCi /liter) 





Iodine-131 (96 or 99 pCi/liter) 

Iodine-131 (438 or 484 pCi /liter) - 

Cesium-137 (53 or 54 pCi/liter) 

Cesium-137 (295 or 303 pCi /liter) 

Strontium-89 (29 or 30 pCi/liter) 

Strontium-89 (197 or 201 pCi /liter) 

Strontium-90 (32.1 or 32.4 pCi /liter 
Strontium-90 (150.5 or 151.2 pCi/liter)......_._- 





7(58%) 1(8%) 4(338%) 
0 vA 


11 (85%) 

11 (92%) 0 

11(85%) 2 (15%) 
, 0 


1(11%) 
4 (33% ) 4 (33%) 
0 5 (45%) 


2(15%) 
) 

















® Measured concentration equal to or within 2¢ of the known concentration. 
> Measured concentration outside 2¢ and equal to or within 3¢ of the known concentration. 
© Measured concentration outside 3¢ of the known concentration. 
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tion, the frequency of collection and analysis 
is a function of current environmental levels. 
The number of samples analyzed at a particular 
sampling station under current conditions is 
reflected in the data presentation. Current levels 
for strontium-90 and cesium-137 are relatively 
stable over short periods of time, and sampling 
frequency is not critical. For the short-lived 
radionuclides, particularly iodine-131, the fre- 
quency of analysis is critical and is generally 
increased at the first measurement or recogni- 
tion of a new influx of this radionuclide. 

The data in table 2 show whether raw or 
pasteurized milk was collected. An analysis (6) 
of raw and pasteurized milk samples collected 
during January 1964 to June 1966 indicated 
that for relatively similar milkshed or sampling 
areas, the differences in concentration of radio- 
nuclides in raw and pasteurized milk are not 
statistically significant (6). Particular atten- 
tion was paid to strontium-90 and cesium-137 
in that analysis. 

Practical reporting levels were developed by 
the participating networks, most often based 
on 2-standard-deviation counting errors or 
2-standard-deviation total analytical errors 
from replicate analyses (3). The practical re- 
porting level reflects analytical factors other 
than statistical radioactivity counting varia- 
tions and will be used as a practical basis for 
reporting data. 

The following practical reporting levels have 
been selected for use by all networks whose 
practical reporting levels were given as equal 
to or less than the given value. 


Practical reporting level 
Radionuclide (pCi/liter) 
Strontium-89 5 
Strontium-90 2 
Iodine-131 10 
Cesium-137 10 
Barium-140 10 








Some of the networks gave practical report- 
ing levels greater than those above. In these 
cases the larger value is used so that only data 
considered by the network as meaningful will 
be presented. The practical reporting levels 
apply to the handling of individual sample 
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determinations. The treatment of measure- 
ments equal to or below these practical report- 
ing levels for calculation purposes, particularly 
in calculating monthly averages, is discussed 
in the data presentation. 

Analytical error or precision expressed as 
pCi/liter or percent in a given concentration 
range has also been reported by the networks 
(3). The precision errors reported for each of 
the radionuclides fall in the following ranges: 


Analytical errors of precision 


Radionuclide (2 standard deviations) 








Strontium-89 1-5 pCi/liter for levels <50 
pCi/liter ; 

5-10% for levels > 50 pCi- 
liter ; 

1-2 pCi/liter for levels <20 
pCi/liter ; 

4-10% for levels > 20 pCi/ 
liter ; 

4-10 pCi/liter for levels <100 
pCi/liter ; 

4-10% for levels > 100 pCi/ 
liter. 


Strontium-90 


TIodine-131 
Cesium-137 
Barium-140 


For iodine-131, cesium-137, and barium-140, 
there is one exception for these precision error 
ranges: 25 pCi/liter at levels <100 pCi/liter 
for Colorado. This is reflected in the practical 
reporting level for the Colorado milk network. 


Federal Radiation Council guidance applicable 
to milk surveillance 


In order to place the U.S. data on radio- 
activity in milk presented in Radiation Data 
and Reports in perspective, a summary of the 
guidance provided by the Federal Radiation 
Council for specific environmental conditions 
was presented in the February 1973 issue of 
Radiation Data and Reports. 


Data reporting format 


Table 2 presents the integrated results of the 
international, national, and State networks dis- 
cussed earlier. Column 1 lists all the stations 
which are routinely reported in Radiation Data 
and Reports. The relationship between the 
PMN stations and the State stations is shown 
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Table 2. Concentrations of radionuclides in milk for April 1973 and 
12-month period, May 1972 through April 1973 





Radionuclide concentration 
(pCi /liter) 





Sampling location 
Strontium-90 Cesium-137 








Monthly 12-month Monthly 12-month 
average > average average > average 





UNITED STATES: 





= 


~ 


CWONOCNNAONFOHONOOHA 
CNNNHKNNK OHH OF- Coa 
Mommoocoooococococooonoon 


ZZeZZ 
a 


Wilmington ¢ 
Washington ° 


Northeast 
Southeast 


SODAAARAWNHNWH 
oo 


Chicago ° 
Indianapolis ° 
Central 


ee Te ol ee 


- 
Sacocoroneoreoo 


Zz 
PADOAIRAIDAAMAIAAHS Hn 


z 
coraaxnrRewoocoocoosco 


Cy 
~ 


AAeOr kA 


= 
Cr ornoawna! aCown 


= 


llesieten 


coonooooooerna 


Grand Rapids ° 
Bay City 
Charlevoix 


— 


CSCHHAAAIAAMWDOARWOHEH 
PAMIMAARAMH AW ISO | NWDaAanahanacn 
a 


— 
- 


— 
a 


— 
= 
i] 
— 


_ 


PANRQVIARIAGSAe oH 


P 
- 
P 
P 
_ 
i 
P 
4 
P 
P 
P 
y 
P 
- 
P 
4 
4 
R 
R 
R 
R 
R 
R 
R 
P 
= 
P 
P 
P 
R 
R 
R 
R 
P 
R 
P 
- 
P 
4 
P 
P 
P 
P 
P 
P 
P 
P 
4 
i 
P 
P 
7 
P 
P 
P 
P 
P 
4 
P 
P 
P 
P 
P 
P 
P 
4 
P 
7 
7 
4 
P 
P 
P 
- 
P 
P 
4 
P 
P 
P 


eornee _ 
CONS OOAHNAPWOANeK A 


eS 
ooouw 

















See footnotes at end of table. 
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Table 2. Concentrations of radionuclides in milk for April 1973 and 
12-month period, May 1972 through April 1973—continued 





Radionuclide concentration 
(pCi /liter) 





Sampling location 
Strontium-90 Cesium-137 





Monthly 12-month Monthly 12-month 
average > average average > average 
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See footnotes at end of table. 
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Table 2. Concentrations of radionuclides in milk for April 1973 and 
12-month period, May 1972 through April 1973—continued 





Sampling location 


Radionuclide concentration 
(pCi /liter) 





Type 
of Strontium-90 Cesium-137 
sample * 





Monthly 12-month Monthly 12-month 
average > average average > average 





UNITED STATES: 


Salt Lake City ° 
Burlington ° 





Benton County 
Franklin County. 
Longview 
Sandpoint, Idaho 
Skagit County 
Charleston ° 
Milwaukee ° 
Laramie ° 


CANADA: 

Alberta: 

British Columbia: 
Vancouver 

Manitoba: 


Winnipeg 
New Brunswick: 


Ontario: 


Quebec: 
uebec 


Que 
Saskatchewan: 


CENTRAL AND SOUTH AMERICA: 





Canal Zone: 
Cristobal ¢ 
Chile: 


Colombia: Bogota 
Ecuador: Guayaquil 
Jamaica: Kingston 
Puerto Rico: 

San Juan ° 
Vom 
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® P, pasteurized milk. 
R, raw milk. 


> When an individual sampling result was equal to or less than the practical reporting level, a value of ‘0’ was used for averaging. 
Monthly averages less than the — reporting level reflect the fact that some but not all of the individual samples making up the 


average contained levels greater t 
of samples in the monthly average is given in parentheses. 


an the practical reporting level. When more than one analysis was made in a monthly period, the number 


© Pasteurized Milk Network station. All other sampling locations are part of the State or National network. 
4 The practical reporting level for this network differs from the general ones given in the text. Sampling results for these networks were 


equal to or less than the following practical reporting levels: 
Cesium-137: Colorado—25 pCi /liter. 


¢ This entry gives the average radionuclide concentrations for the Pasteurized Milk Network stations denoted by footnote °. 


NA, no analysis. 
NS, no sample collected. 


in figure 2. The first column in table 2 under 
each of the reported radionuclides gives the 
monthly average for the station and the num- 
ber of samples analyzed in that month in 
parentheses. When an individual sampling re- 
sult is equal to or below the practical reporting 
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level for the radionuclide, a value of zero is 
used for averaging. Monthly averages are cal- 
culated using the above convention. Averages 
which are equal to or less than the practical 
reporting levels reflect the presence of radio- 
activity in some of the individual samples 
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Figure 2. 


greater than the practical reporting level. 
The second column under each of the radio- 
nuclides reported gives the 12-month average 
for the station as calculated from the preced- 
ing 12 monthly averages, giving each monthly 
average equal weight. Since the daily intake 
of radioactivity by exposed population groups, 
averaged over a year, constitutes an appro- 
priate criterion for the case where the FRC 
radiation protection guides apply, the 12-month 
average serves as a basis for comparison. 


Discussion of current data 


In table 2, surveillance results are given for 
strontium-90 and cesium-137 for April 1973 
and the 12-month period, May 1972 to April 
1973. Except where noted, the monthly average 
represents a single sample for the sampling 
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State and PMN milk sampling stations in the United States 


station. Strontium-89, iodine-131, and barium- 
140 data have been omitted from table 2 since 
levels at all stations for April 1973 were below 
the respective practical reporting levels. 

Strontium-90 monthly averages ranged from 
0 to 16 pCi/liter in the United States for April 
1973 and the highest 12-month average was 
17 pCi/liter (Little Falls, Minn; and Hartsville, 
S.C.') representing 8.5 percent of the Federal 
Radiation Council radiation protection guide. 
Cesium-137 monthly averages ranged from 0 to 
43 pCi/liter in the United States for April 1973, 
and the highest 12-month average was 46 pCi/ 
liter (Southeast Florida) representing 1.3 per- 
cent of the value derived from the recommenda- 
tions given in the Federal Radiation Council 
report. 


* Average of 5 months. 
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Milk Surveillance Network, February 1973 


National Environmental Research Center— 
Las Vegas, Environmental Protection Agency 


The Milk Surveillance Network operated by 
the NERC-LV consists of 24 routine and two 
alternate sampling locations (figure 1) situated 
in the offsite area surrounding the Nevada 
Test Site (NTS). This routine network is oper- 
ated in support of the nuclear testing sponsored 


by the U.S. Atomic Energy Commission (AEC) 
at the Nevada Test Site (NTS).? 
In the event of a release of radioactivity from 
the NTS, special sampling within the affected 
This network is operated under a Memorandum of 


Understanding (No. AT(26-1)-539) with the Nevada 
Operations Office, U.S. AEC, Las Vegas, Nev. 
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Figure 1. 


NERC-LV milk surveillance 
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area is conducted to determine radionuclide 
concentrations and to take protective action, 
if required. Additional milk sampling networks 
are operated in support of AEC operations in 
areas other than the NTS when requested. A 
complete description of sampling and analyti- 
cal procedures was included with the milk 
results reported in the July 1973 issue of Radia- 
tion Data and Reports. 


Results 


The analytical results of all milk samples 
collected in February 1973 by NERC-LV sur- 


Table 1. 


veillance programs are listed in table 1. With 
the exception of cesium-137 at levels near the 
minimum detectable activity (MDA) of 10 pCi/ 
liter, no gamma-emitting fission products were 
identified by gamma spectrometry in any of 
the samples collected in February. Levels of 
tritium near the MDA for this radionuclide 
(200 pCi/liter) were also measured by radio- 
chemistry analyses. The highest concentration 
of tritium during February was 490 + 260 
pCi/liter. In order to economize operations, the 
frequency of strontium-89 and strontium-90 
analysis on routine samples was changed from 


Milk surveillance results, February 1973 





Date 


Sample 
collected 


Location type * 


Radionuclide concentrations > 
(pCi / liter) 





Cesium-137 Stron- Strontium-90 Tritium 


tium-89 





California: 
Bishop: 

Sierra Farms 
Hinkley: 
Bill Nelson Dairy 
Olancha: 

Hunter Ranch 


Nevada: 
Alamo: 
Williams Dairy. 
Austin: 
ee 
Currant: 
Blue Eagle Ranch 
t pees Ranch 


Schofield Dairy 
Indian Springs 

Indian Springs Ranch 
Las V ee: 

LDS Dairy Farms 
Lathrop Wells: 

Kirker Ranch 


ida: 
Lida Livestock Company 
Logandale: 
tea Valley Dairy 


Le Keasie Dairy 
Mesquite: 

Hughes Bros. Dairy 
Moapa: 


Searles Dairy 


la: 
Sharp’ s Ranch 
Pahrump: 

Owens Ranch 
Panaca: 

Kenneth Lee Ranch 
Round Mountain: 


Nya 


Kirkeby Ranch 
Sotageute: 
Seidentopf Ranch 


Utah: 
Cedar City: 
Western. Gold Dairy 
St. Rasy: 
R. Cox Dairy 











NA 
470 + 240 


NA 


NA 


NA 

NA 

NA 
<230 

420 + 260 
NA 

490 + 260 
NA 

NA 

NA 

NA 

NA 


NA 
NA 














* 11—Pasteurized milk. 
12—Raw milk from Grade A producer(s). 
13—Raw milk from family cow(s). 

> Two-sigma counting error provided when available. 

¢ Small sample size incre minimum detectable activity. 
NA, no analysis. 
NS, no sample, 
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monthly to quarterly effective January 1, 1973. 
Because the sample collected at Nyala, Nev. in 
January was sour, the February sample was 





analyzed. The concentrations of strontium-89 
and strontium-90 for this sample were <2 and 
5.0 + 1.4 pCi/liter, respectively. 





Food and Diet Surveillance 


Efforts are being made by various Federal 
and State agencies to estimate the dietary in- 
take of selected radionuclides on a continuing 
basis. These estimates, along with the guidance 
developed by the Federal Radiation Council, 
provide a basis for evaluating the significance 
of radioactivity in foods and diet. 


Program 
California Diet Study 
Carbon-14 in Total Diet 
and Milk 
Institutional Diet Samples 
Radiostrontium in Milk 
Strontium-90 in Tri-City Diets 


Period reported 


Networks presently in operation and reported 
routinely include those listed below. These net- 
works provide data useful for developing esti- 
mates of nationwide dietary intake of radio- 
nuclides. Programs reported in Radiation Data 
and Reports are as follows: 


Issue 





January—June 1971 


July—December 1971 
April—June 1972 
January—December 1971 
January—December 1971 


December 1972 


May 1972 
July 1973 
November 1972 
December 1972 





Radionuclides in Institutional Diet Samples 


July-September 1972 


Environmental Protection Agency and 
Food and Drug Administration 


The determination of radionuclide concen- 
trations in the diet constitutes an important 
element of an integrated program of environ- 
mental radiological surveillance and assess- 
ment. Recognizing that the diet is a potentially 
significant contribution to total environmental 
radiation exposures, the Public Health Service 
initiated its Institutional Diet Sampling Pro- 
gram in 1961. The program is now administered 
by the Office of Radiation Programs, Environ- 
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mental Protection Agency with the assistance 
of the Office of Food Sanitation, Food and Drug 
Administration, Department of Health, Educa- 
tion and Welfare (1). 

This program estimates the dietary intake of 
radionuclides in a selected population group, 
ranging from children to young adults of school 
age. At present 26 institutions—distributed 
geographically as shown in figure 1—are being 
sampled. Previous results showed that the daily 
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Figure 1. 


dietary intake of teenage girls and children 
from 9 to 12 years of age were comparable, but 
teenage boys consumed 20 percent more food 
per day (1,2). Extrapolating this information, 
estimates for teenage boys and/or girls can be 
calculated on the basis of the dietary intake of 
children. 

The sampling procedure is generally the same 
at each institution. Each sample represents the 
edible portion of the diet for a full 7-day week 
(21 meals plus between-meal snacks), obtained 
by duplicating the food intake of a different 
individual daily. Drinking water—which is not 
included—is also sampled periodically. Each 
daily sample is kept frozen until the end of the 
collection period. It is then packed in dry ice 
and shipped by air to either the National 
Environmental Research Center, Las Vegas, 
Nev. or the Eastern Environmental Radiation 
Facility, Montgomery, Ala. A detailed descrip- 
tion of sampling and analytical procedures has 
already been presented in Radiological Health 
Data and Reports (8). 
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Institutional diet sampling locations as of September 1972 


Results 


Table 1 shows the analytical results for insti- 
tutional diet samples collected from all stations 
during July-September 1972. The stable ele- 
ments, calcium and potassium, are reported in 
g/kg of diet. Where applicable, radionuclide 
concentrations of these samples reported in 
pCi/kg of diet are corrected for radioactive 
decay to the midpoint of the sample collection 
period. Dietary intakes in g/day or pCi/day 
were obtained by multiplying the food con- 
sumption rate in kg/day by the appropriate 
concentration values. The average food con- 
sumption rate during this period was 1.68 
kg/day compared to the network average of 
1.85 kg/day observed from 1961 through 1971. 

Strontium-90 dietary intake averaged 9 pCi/ 
day during this period. Cesium-137 intake aver- 
aged 4 pCi/day. These results fall within Range 
I as defined by the former Federal Radiation 
Council (4). Barium-140 and iodine-131 con- 
centrations were below detectable levels. 
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Table 1. 


Concentration and intake of stable elements and radionuclides in institutional total diets of children 


July-September 1972 





Total 
weight 


Calcium 


Location of institution Month *® 


Potassium Strontium-90 Cesium-137 





(1972) (kg/day) 


(g/kg) 


(g/day) 


(g/kg) (g/day) (pCi/kg) | (pCi/day) | (pCi/kg) | (pCi/day) 





So 


1. 
1 


San Francisco-_-_-- 
Wilmington 
2 Tampa 
ii: Honolulu __- 


Carson City 
: Albuquerque 
Cleveland 

Portland 
Pittsburgh 
Charleston 


Aus 
Salt “bake City. 
Seattle 


5 
10 
6 
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> amen sample usually collected the first month of the quarter. 


ood samples were collected from two or more children who were not between the ages of 9 and 12 


NOTE: Iodine-131 and barium-140 were not detected at any station during this perio 
a od and Seattle, Wash., had a strontium-89 concentration of 7 pCi/kg or 12 p 


S, no sample. 


Strontium-89 was detected in Juneau, Alaska, 
and Seattle, Wash. 

All concentrations less than or equal to the 
appropriate minimum detectabie level have 
been reported as zero. The minimum detectable 
concentration is defined as the measured con- 
centration equal to the 2 standard-deviation 
analytical error. Accordingly, the minimum 
detectable limits are strontium-89, 5 pCi/kg; 
strontium-90, 2 pCi/kg; iodine-131, 10 pCi/ 
kg; barium-140, 10 pCi/kg; cesium-137, 10 
pCi/kg. 


7 . Juneau, Alaska, had astrontium-89 concentration of 6 pCi/kg or9 
i/day. 
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Recent coverage in Radiation Data and 


Reports: 


Period 
July-September 1971 


October-December 1971 


January—March 1972 
April—June 1972 


Issue 
April 1972 
June 1972 
June 1973 
July 1973 
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SECTION I. WATER 


The Environmental Protection Agency and 
other Federal, State, and local agencies operate 
extensive water quality sampling and analysis 
programs for surface, ground, and treated 
water. Most of these programs include deter- 
minations of gross beta and gross alpha radio- 
activity and specific radionuclides. 

Although the determination of the total 
radionuclide intake from all sources is of pri- 
mary importance, a measure of the public 
health importance of radioactivity leve's in 
water can be obtained by comparison of the 
observed values with the Public Health Service 
Drinking Water Standards (1). These stand- 
ards, based on consideration of Federal Radia- 
tion Council (FRC) recommendations (2-4) 
set the limits for approval of a drinking water 
supply containing radium-226 and strontium-90 
at 3 pCi/liter and i0 pCi/liter, respectively. 


Water sampling program 
California 





January—December 1970 


Higher concentrations may be acceptable if the 
total intake of radioactivity from all sources 
remains within the guides recommended by 
FRC for control action. In the known absence ' 
of strontium-90 and alpha-particle emitters, the 
limit is 1,000 pCi/liter gross beta radioactivity, 
except when additional analysis indicates that 
concentrations of radionuclides are not likely 
to cause exposures greater than the limits 
indicated by the Radiation Protection Guides. 
Surveillance data from a number of Federal 
and State programs are published periodically 
to show current and long-range trends. Water 
sampling activities reported in Radiation Data 
and Reports are listed below. 


* Absence is taken to mean a negligibly small fraction 


of the specific limits of 3 pCi/liter and 10 pCi/liter for 
unidentified alpha-particle emitters and strontium-90, 
respectively. 


Issue 
June 1972 


Period reported 


1968 

1969 

1969 

1971 

January—December 1971 
July 1970—June 1971 
1968-1970 


March 1972 
September 1972 
January 1972 
May 1972 
February 1973 
November 1972 
September 1972 
July-December 1971 November 1972 
January—March 1973 July 1973 
January 1969—December 1970 July 1973 


Colorado River Basin 

Community Water Supply Study 
Florida 

Interstate Carrier Drinking Water 
Kansas 

Minnesota 

North Carolina 

Radiostrontium in Tap Water, HASL 
Tritium Surveillance 

U.S. Surface Waters 
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Water Surveillance Programs 


February 1973 and 1972 Special Analyses 


National Environmental Research Center—Las 
Vegas, Environmental Protection Agency 


The Water Surveillance Network,' operated 
by the National Environmental Research 
Center—Las Vegas (NERC-LV), consists of 


* This network is operated under a Memorandum of 
Understanding (No. AT (26-1)-539) with the Nevada 
Operations Office, U.S. AEC, Las Vegas, Nev. 


61 sampling locations (figures 1 and 2) situated 
in the offsite area surrounding the Nevada Test 
Site (NTS). This routine network is operated 
in support of the nuclear testing programs 
sponsored by the U.S. Atomic Energy Com- 
mission (AEC) at the Nevada Test Site. 
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Figure 1. NERC-LV Water Surveillance Network 
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Figure 2. NERC-LV Water Surveillance Network—Las Vegas Valley 


In the event of a release of radioactivity from 
the NTS, special sampling within the affected 
areas is conducted to determine radionuclide 
concentrations and to take protective action, 
if required. Additional water sampling net- 
works are operated in support of AEC opera- 
tions in areas other than the NTS when re- 
quested. A complete description of sampling 
and routine analytical procedures was included 
with the water results reported in the July 
1973 issue of Radiation Data and Reports. 
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For the purpose of identifying the source of 
the gross radioactivity in all network samples 
and comparing sample concentrations with both 
the AEC concentration guides and the PHS 
Drinking Water Standards, selected samples 
from each sampling location are given special 
analyses at least once a year beginning with 
calendar year 1972. For surface water samples, 
the special analyses includes strontium-89, 
strontium-90, plutonium-238, plutonium-239, 
uranium, and radium-226. For drinking water 
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samples, the analyses include strontium-89, 
strontium-90, uranium, and radium-226. 


Results 


The routine analytical results of all water 
samples collected in February by the NERC-LV 
Water Surveillance Network are listed in table 


Table 1. 


1. No gamma-emitting fission products were 
identified by gamma spectrometry in any of 
the samples collected. Table 2 presents results 
of special analyses performed on water samples 
collected during 1972. The analytical results of 
samples selected during the current year for 
special analyses will be reported at a later date. 


Water surveillance results, February 1973 





Date 
collected 
(1978) 


Radioactivity concentrations > 
Semple (pei liter) 
ype * 





Gross alpha Gross beta Tritium 





California: 


Bishop: 
Fish and Game Office 
Death Valley Junction: 


Bil am Dairy 
Lone Pine: 

Forest Service Ranger Station 
Olancha: 

Haiwee Reservoir 


Blue heen 

Post Office 

Blue Jay Highway Maintenance Station 
Cactus Springs: 

Mobil | rvice Station 
—— 

~- nee GN. cn ccscccccsncusen 

cin Station: 

Five Mile Ranch 
Currant: 
Currant Ranch Cafe 
Diablo: 

Highway Maintenance Station 


Chevron Service Station 
Comins 


ureka: 
oun =r Maintenance Station 
H Chevron Service Station 


Crystal Springs 
ee — 


Municipal Golf Course 
Tule Springs 


Lida Livestock Company 
Pond at storage tank 





See footnotes at end of table. 
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Table 1. Water surveillance results, February 1973—continued 





Date Radioactivity concentrations > 
Location collected Sample pei Niter) 
(19738) type * 





Gross alpha Gross beta Tritium 





Nevada: continued: 


Lund: 
Gardner Grocery 
Manhattan: 


> Valley View Ranch 
Mt. Charleston: 
_— Canyon Fire Station 


Sharp's 8 Ranch 
Pahru’ 
Teanes | Service Station 


Mobil Service Station 
Scotty’s Junction: 
Cc vron Service Station 


ys’ 
Adam McGill Reservoir. 
Wildlife Management Headquarters 
Tonopah: 
pe ee ee 
Tonopah oo Range CP-1 


Utah: 


Cedar City: 

M. D. Baldwin residence 
St. George: 

R. Cox Dairy 




















* 21—Pond, lake, reservoir, stock tank, stock pond. 
= —Stream, river, creek. 
3— 
27—Spring. supply—Mixed (A water sample consisting of mixed or multiple sources of water, such as well and spring.) 
—Sp 
S Twesigns counting error provided when available. 
NA, no analysis. 
N s. no sample. 
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Radioactivity in New York State Surface Water 
July—December 1971 


Bureau of Radiological Pollution Control 
N.Y.S. Department of Environmental 
Conservation 


In 1955 the New York State Department of 
Health began a program to determine the 
amount of radioactivity in water used for pub- 
lic consumption. Radioactivity in water may 
arise from any one or a combination of the 
following sources: the natural mineral content 
of water (background), atmospheric fallout, or 
nuclear industry operations. 


Analytical procedures 


Analysis of samples was performed by the 
Radiological Sciences Laboratory of the New 
York State Department of Health. The proce- 
dures described below were used to perform 
the indicated analyses. 

A gross beta determination is made on a 
measured quantity of water, usually 250 ml. 
The sample residue is analyzed for its gross 
beta component in an end window, gas flow 
proportional counter. 

Strontium and alkaline earths are precipi- 
tated as carbonates from a 500 ml sample. Iron 
and rare earths are removed by hydroxide 
scavenging, while barium is precipitated as a 
chromate. Strontium is finally precipitated as 
a sulfate from a pH controlled EDTA solution. 
Calcium and yttrium remain in solution as 
EDTA complexes (1-2). Strontium-90 is deter- 
mined by yttrium-90 counting of the final pre- 
cipiiate at less than 6 hours after precipitation 
and again at greater than 50 hours using a 
flow proportional counter. Strontium-89 is esti- 
mated by taking the difference between the 
total radiostrontium and the strontium-90 
radioactivity. Chemical recovery is between 70 
and 75 percent and results in a minimum detect- 
able radioactivity of 3 pCi/liter + 100 percent 
at the 95 percent confidence level. 

Tritium in water is determined by liquid 
scintillation counting. The sample is vacuum 
distilled and an aliquot mixed with a scintilla- 
tion cocktail (either 15 ml of Aquasol and 6 ml 
of distillate or 17 ml of a dioxane-base cocktail 
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and 3 ml of distillate). Samples are counted 
for 50 minutes in either a Packard Tri-Carb 
model 3315 or Beckman LS200B liquid scintilla- 
tion spectrometer. Minimum sensitivities are 
1,000 pCi/liter for the Tri-Carb and 500 pCi/ 
liter for the Beckman. 


Discussion and results 


The concentrations of radionuclides in most 
water samples throughout the State were low 
with exception of the water immediately down- 
stream of the Nuclear Fuel Services fuel re- 
processing plant (NFS) discharge (figure 1). 

Three daily samples from Cattaraugus Creek 
at Springville Dam, Site 042 exceeded 600 pCi/ 
liter of gross beta radioactivity which is con- 
sidered to be the allowable AEC limit for a 
single samp!e without making a specific isotopic 
analysis. 

Specific isotopic analyses were made on each 
of the three samp'es collected on October 7, 8, 
and November 4, 1971 and the concentration of 
the major isotopes present were determined 
(table 1). 

The number of samp!es, quarterly average, 
maximum and minimum gross beta-particle 
concentrations in New York surface water for 
July-December 1971 are given in table 2. 

Tritium concentration values for July- 
December 1971 are given in table 3. Tritium, 
the radioactive isotope of hydrogen, a very low 
beta-particle emitter, is released to the water 
courses during the reprocessing of nuclear fuel. 
The tritium concentrations in Cattaraugus and 
Buttermilk Creeks reflected contributions to 
the streams from the Nuclear Fuel Services 
reprocessing plant. 


Recent coverage in Radiation Data and Reports: 


Period 


July-December 1970 and 
January-June 1971 


Issue 


May 1972 























Figure 1. New York water sampling locations 


Table 1. 


Radioactivity in Cattaraugus Creek at Springville Dam, Site 042, 1971 





October 6-7, 1971 October 7-8, 1971 November 3-4, 1971 





Radionuclide 


Concentration 
(pCi/liter) 


Percent of 
EC 


A 
standards 


Concentration 
(pCi/liter) 


Percent of 


EC 
standards 


Concentration 
(pCi/liter) 


Percent of 
AEC 


standards 


AEC standard 
(pCi /liter) 





Strontium-90 
Ruthenium-106 
Cesium-137 


Antimony-125 
Tritium 





55 
100 ,940 























ND, nondetectable. 
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Table 2. Gross beta radioactivity in New York raw surface water,* July-December 1971 





Gross beta radioactivity (pCi/liter) 





July-September 1971 October-December 1971 





Maximum Minimum Maximum Minimum 





Albany 
Angola (Angola Water Treatment Plant) 
— (Buttermilk Creek at Fox Valley 


) 
(Buttermilk Creek at Thomas Corners) >___ 
(Cattaraugus Creek at Bigelow Bridge) _ ___ 
Brant (Cattaraugus Creek at Irving) 
Collins (Cattaraugus Creek at Gowanda) 
Colonie (Filtration Plant) 
ne oy — Creek at Spring- 
ie D 
Weekly composite sample 
Daily continuous sample - 
Derby Prone Point) 
Dunkirk (Dunkirk Milaiion Plant) - 
Geneva (Seneca Lake) 
Glenmont (Hudson River) 
Haverstraw (Iona Filtration Gallery) 
New Haven (Demster Beach Roa 
New York City 


ao 
33 
- 


— 


Bow on anes 


Onsiniing (Hadeos River at Sing Sing) 
(Indian Brook Reservoir—raw) 
(Indian Brook Reservoir—treated) 


Oswego 
Pawling (Pond at United Nuclear) 
Peekskill (Camp Field Filter Plant—raw) __.- 
(Camp Field Filter Plant—treated) 
(Hudson River at Standard Brands) 
Rhinecliff (Hudson River) 
Tuxedo (Indian Kill) 
(Indian Kill, 150 feet below reservoir) 
Wappinger (Hudson River) 
Watertown (Black River) 
Yorktown (Croton Reservoir) 
(Croton Reservoir—deep well) 


~ 
wwe 
wo 


— 


iS] 
CHK CARAHLAN EE ENAQE A NODE ALA 


me 
POL HSOUONIDFFawDea SHOW 


CO COM COND ~IK OOM CO 
PPROORNOHPRODRRH DD COM 
AAO PATH VAIR 

prnre wO0enmeteaTDeaen we nwor 





























* Excluding tritium all strontium-90 concentrations were below detectable levels except during July-September at Peekskill (Hudson River at Standard 
Brands), 13 samples collected; maximum—3 pCi/liter, and ND for minimum and average; Ossining (Hudson River at Sing Sing), 12 samples collect- 
; maximum—4 on and ND for the minimum and average. October-December at Ossinin, ~ bg River at Sing Sing), 11 samples with a maximum 
of 4 pCi/liter and ND for minimum and average; Peekskill (Hudson River at Standard Brands), 11 samples with a maximum of 6 pCi/liter and ND for 
minimum and average. 
> This station is on the Nuclear Fuels Services reprocessing plant site. ND, nondetectable. NS, no sample. 


Table 3. Tritium concentration of New York surface waters, July-December 1971 





Tritium concentration (nCi/liter) 





July-September 1971 October-December 1971 
Location 





Number 
Average Maximum ini of 
samples 





yom 4 (Water Treatment Plant) 

Ashford (Buttermilk Creek at Fox Valley Road) 
(Buttermilk Creek at Thomas Corners Road) 
(Cattaraugus Creek at Bigelow Bridge) 

Brant (Cattaraugus Creek at Irving) - - -- 

Collins (Cattaraugus Creek at Gowanda) 

Colonie (Filtration on Plant) 

Concord (Springville Power Dam on Cattaraugus Creek) : 

Weekly composite sample 
“y | — eo 

Derby 

Dobie, 

Geneva (Sen 

New Haven (amy Beach) 

Ontario Shae +. Plant) 

Oswego (City Hall Tap) 

Pawling (Pond at United Nuclear) 

Rhin (Hudson River) 

Tuxedo (Indian Kill, 150 feet below reservoir) 

Wappinger (Hudson River) 


AWAINWA Sr SAT 





























* This station is on the Nuclear Fuels Services reprocessing plant site. ND, nondetectable. NS, no sample. 
> Daily continuous sample. 
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Radioactivity in Washington Surface Water * 


July 1970-June 1971 


Washington State Department of Social and 
Health Services 


Radioanalysis of surface water samples col- 
lected through the State is one of the major 
functions of the Washington State Department 
of Social and Health Services radiation surveil- 
lance program. Some surface water samples are 
collected monthly or quarterly by the Wash- 
ington State Department of Ecology. Se!ected 
stations on the Columbia River are sampled 
weekly or monthly by local health departments. 
Cedar River, a major water supply for the 
greater Seattle area, is sampled monthly by the 
City of Seattle Water Department. Figure 1 

*Summarized from “Environmental Radiation Sur- 


veillance in Washington State,” Tenth Annual Report, 
July 1970-June 1971. 
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shows the surface water sampling locations and 
code numbers. 

All water is collected in 2-liter polyethylene. 
bottles by grab sampling and is mailed to the 
State radiation laboratory in Seattle for analy- 
sis. Some special analyses are performed by 
the National Environmental Research Center— 
Las Vegas (NERC-LV). 


Analytical procedures 


Surface water samples are analyzed for 
gamma-ray emitters and then separated into 
suspended and soluble fractions for gross beta 
counting. All Columbia River samples are also 
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Washington surface water sampling locations with code numbers 
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analyzed for phosphorus-32, a pure beta-particle 
emitter which is not detectable in the gamma- 
ray scan. 

For the gamma radioanalysis, the samples 
are placed in stainless steel Marinelli beakers 
as soon after receipt as possible. Distilled water 
is added when necessary to obtain 2,000 ml 
geometry. After analysis by gamma spectros- 
copy, surface water (except Columbia River) 
is filtered through Whatman No. 42 filter paper. 
The filter paper containing the suspended solids 
is ashed in a muffle furnace at 600° C., plan- 
cheted, weighed, and submitted for gross beta 
counting. The filtrate, evaporated to near dry- 
ness, is quantatively transferred to a tared 
planchet, dried, weighed, and submitted for 
gross beta counting. 

The gamma analysis of the Columbia River 
samples is started approximately 14 days after 
collection. After the gamma _ spectroscopic 
analysis, Columbia River samples are divided 


Table 1. 


into two aliquots. One aliquot is prepared for 
standard gross beta counting as described 
above, while the second aliquot is prepared for 
phosphorus-32 counting. The technique used 
for phosphorus-32 separation is a modification 
of published methods (1-4). After a waiting 
period of 15 days following collection to allow 
arsenic-76 and other short-lived interfering 
radionuclides to decay, the phosphorus is sepa- 
rated from the interfering radionuclides by 
precipitation as ammonium phosphomolybdate 
from an acid medium. The precipitate is washed 
with ammonium nitrate, dissolved with 3N 
ammonium hydroxide, transferred into a tared 
planchet, dried, ashed at 450° C., weighed, and 
counted for beta radioactivity. 

Analyses results of Columbia River samples 
are reported separately because of the unique 
isotopes present (table 1). The data reflect the 
more detailed laboratory analysis that Columbia 
River samples receive in order to document the 


Monthly average radioactivity in Columbia River water, July 1970-June 1971 





Concentration (pCi/liter) 








Location and type of analysis 





Northport ag No. RNE 0601) 
Beta-particl 


To 

Phosphorus-32 > 
Gamma-ray > 

Chromium-51 


Phosphorus-82 b 
Gamma-ray > 


Scandium-46 
Pasco (code _ RSE 0101) 
rti 









































® Activity at time of counting. Strontium-90, yttrium-90 calibration standard. 


> Kesuits extraporated to date of sampie co.ecu0n. 
NS, no sample. 
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significant isotopes present. There are some 
short half-life isotopes such as sodium-24 (15 
hour), arsenic-76 (27 hour), and neptunium- 
239 (56 hour) which are allowed to decay 
before analysis. This is due partly to the un- 
avoidable delay occurring during transport of 
the sample to the laboratory and also because 
the decay of isotopes with half-life less than 
2.5 days allows for a more accurate gamma 
analysis of the isotopes of chromium-51, zinc- 
65, and scandium-46. 

Monthly averages of monitoring data from 
the Columbia River at Richland have been 
plotted to show the fluctuating concentrations 
encountered for the period 1964 through June 
1971. Figures 2, 3, 4, and 5 show phosphorus- 
82, scandium-46, chromium-51, and zinc-65 
concentrations, respectively. Plots of data for 
Pasco and Vancouver in previous annual re- 
ports have been replaced by the plots of data 
from Richland because of its closer proximity 
to the Hanford project. 











Detectability Limit 
1967 1968 





1964 


1965 1966 1969 1970 1971 


Figure 2. Phosphorus-32 monthly averages in 
Columbia river water, Richland, 
April 1964—June 1961 





{Control Level : 4,000 pCi/liter | 





Detectability Limit 











1964 1965 1966 1967 1968 1969 1970 1971 


Figure 3. Scandium-46 monthly averages in Columbia 
river water, Richland, July 1967-1971 


496 





! Control Level : 200,000 pCi/liter | 





Detectability Limit 
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1964 1965 1966 1967 1968 " 1970 1971 


1969 


Figure 4. Chromium-51 monthly averages in Columbia 
river water, Richland, April 1964—June 1971 





Control Level : 10,000 pCi/liter 
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1964 1965 1966 1967 7 1968 : 1969 ; 


1970 1971 


Figure 5. Zinc-65 monthly averages in Columbia river 
water, Richland, April 1964—June 1971 


Concentrations of radioactivity in the Colum- 
bia River dropped below detectable limits 
following the shutdown on January 29, 1971, 
of the KE and the N reactors at Hanford. The 
KE reactor was the last of eight original pluto- 
nium producing reactors. These eight reactors 
used single pass cooling systems for the reactor 
core and were the major sources of radio- 
activity entering the Columbia River. The N 
reactor was designed for both plutonium and 
electrical power production. It uses a double 
loop cooling system so that river water used for 
cooling does not enter the reactor core. Its 
contribution of radioactivity to the river in 
comparison with the reactors using single pass 
cooling is negligible. Because of its critical 
value to the Northwest’s energy supply, sub- 
sequent negotiations resulted in a reactivation 
of the N reactor. 

Surface waters, other than the Columbia 
River, are sampled to monitor the combined 
effect of background and of atmospheric fallout 
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Table 2. 


Beta radioactivity* in Washington surface water (except for Columbia River) 


July 1970—-June 1971 





Concentrations (pCi/liter) 





Sampling location 








Cedar River (PS0201) 
Landberg: 


Dinca 
Skagit River (NW0203) 
Conway: 
supented NS 
NS 
NS 
NS 


NS NS 
NS NS NS 

















NS 
NS 
NS 


NS 


NS NS 
NS NS 


NS NS 
NS NS 


NS NS 1 
NS NS 3 


























* Activity at time of counting. Strontium-yttrium-90 calibration standard. No detectable gamma activity present. 


NS, no sample. 


(table 2). Figure 6 shows annual average and 
maximum gross beta activity in surface water 
samples for the period 1963 through 1971. The 
1967 peak of 26 pCi/liter on the plotted maxi- 
mum values occurred in a Snake River sample 
resulting from fallout from the Chinese nuclear 
detonation of December 27, 1966. Other peak 
values on the plot were caused by high turbidity 
samples. 
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Beta Activity (pCi/liter) 





Year 1963 1964 1965 1966 1967 1968 1969 1970 1971 


Figure 6. Average, maximum, and minimum beta 


radioactivity in surface waters (excluding the 
Columbia river), 1963-1971 


August 1973 





Table 3 presents the individual sample results 
from the tritium analyses performed by the 
National Environmental Research Center—Las 
Vegas (NERC-LV). 

Previous coverage in Radiation Data and Reports: 

Period Issue 
July 1969—June 1970 March 1972 


Table 3. Tritium* in Columbia River water 
July 1970-June 1971 





Sampling location Collection date {Concentration 


(pCi/liter) 





Northport 10/ 5/1970 


10/18/1970 





4/20/1971 








* Analyses iormed by National Environmental Research Center— 
Las Vegas ( (NERC-LV). 
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SECTION Il. AIR AND DEPOSITION 


Radioactivity in Airborne Particulates and Precipitation 


Continuous surveillance of radioactivity in 
air and precipitation provides one of the earli- 
est indications of changes in environmental 
fission product radioactivity. To date, this sur- 
veillance has been confined chiefly to gross beta 
radioanalysis. Although such data are insuffi- 
cient to assess total human radiation exposure 
from fallout, they can be used to determine 
when to modify monitoring in other phases of 
the environment. 

Surveillance data from a number of pro- 


Network 
Plutonium in airborne particulates 
Surface air sampling program, 
80th Meridian Network, HASL 
Mexican Air Monitoring Program 


October—December 1972 


1970 
September—December 1972 


grams are published monthly and summarized 
periodically to show current and long-range 
trends of atmospheric radioactivity in the 
Western Hemisphere. These include data from 
activities of the Environmental Protection 
Agency, the Canadian Department of National 
Health and Welfare, and the Pan American 
Health Organization. 

In addition to those programs presented in 
this issue, the following programs were pre- 
viously covered in Radiation Data and Reports. 


Period Issue 


June 1973 


May 1973 
June 1973 





1. Radiation Alert Network 
April 1973 


Quality Assurance and Environmental Monitor- 
ing Laboratory, National Environmental 
Research Center—Research Triangle Park 
Environmental Protection Agency 


Surveillance of atmospheric radioactivity in 
the United States is conducted by the Radiation 
Alert Network (RAN) which regularly gathers 
samples at 68 locations distributed throughout 
the country (figure 1). Most of the stations are 
operated by State health department personnel. 

The station operators perform “field esti- 
mates” on the airborne particulate samples at 
5 hours after collection, when most of the 


HAWAII 


3 0-200 Miles 


© WO 200 stm Austin 








Attu 
Po 0 200 m0 a0 mites 


ALASKA 














radon daughter products have decayed, and at 
29 hours after collection, when most of the 
thoron daughter products have decayed. They 
also perform field estimates on dried precipita- 
tion samples and report all results to appro- 
priate Environmental Protection Agency offi- 
cials by mail or telephone depending on levels 
found. A compilation of the daily field esti- 
mates is available upon request from the 
Quality Assurance and Environmental Monitor- 
ing Laboratory, NERC—RTP, EPA, Research 
Triangle Park, N.C. 27711. A detailed descrip- 
tion of the sampling and analytical procedures 
was presented in the March 1968 issue of 
Radiological Health Data and Reports. 

Table 1 presents the monthly average gross 
beta radioactivity in surface air particulates 
and deposition by precipitation, as measured 
by the field estimate technique, during April 
1973. 
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Radiation Alert Network sampling stations 
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Table 1. 


Gross beta radioactivity in surface air and precipitation, April 1973 





Station location 


Gross beta radioactivity 
(5-hour field estimate) 
(pCi/m*) 





Maximum | Minimum | Average * 


Precipitation 





Field estimation of deposition 





Number of} Depth Total 
samples (mm) deposition 
(nCi/m?) 





Montgomery 
Anchorage 

Attu Island _-__- 2 
Fairbanks 


Washington 
Jacksonville 


Springfield 
Indianapolis 
ae City 


Augusta 
Baltimore 


Lansing 
Minneapolis 
Jackson 

J — City. 


New York City 
Gastonia 


Oklahoma City 
Portland 
Harrisburg 
San Juan 
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* The monthly average is calculated by weighting the field estimates of individual air samples with length of sampling period. 
> This station is part of the tritium surveillance system. No gross beta measurements are done. 
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2. Air Surveillance Network, April 1973 


National Environmental Research Center—Las 
Vegas,' Environmental Protection Agency 


The Air Surveillance Network? (ASN), 
operated by the National Environmental Re- 
search Center—Las Vegas (NERC-LV), con- 
sists of 49 active and 73 standby sampling 


stations located in 21 western States (figures 
2 and 3). The Network is operated in support 
of nuclear testing sponsored by the Atomic 
Energy Commission (AEC) at the Nevada Test 
Site (NTS), and at any other designated test- 


1Formerly the Western Environmental Research 


Laboratory. 

*The ASN is operated under a Memorandum of 
Understanding (No. AT(26—-1)-539) with the Nevada 
Operations Office, U.S. Atomic Energy Commission. 
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Figure 2. NERC-LV Air Surveillance Network stations in Nevada 
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Figure 3. NERC-LYV Air Surveillance Network stations outside Nevada 
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ing sites. 

The stations are operated by State health 
department personnel and by private individ- 
uals on a contract basis. All active stations are 
operated continuously with filters being ex- 
changed over periods generally ranging from 
24 to 72 hours. All samples are mailed to the 
NERC-LV unless special retrieval is arranged 
at selected locations in response to known re- 
leases of radioactivity from the NTS. A com- 
plete description of sampling and analytical 
procedures was presented in the February 1972 
issue of Radiation Data and Reports. 


Results 


Table 2 presents the monthly average gross 
beta concentrations in air for each of the active 
network stations and of the standby stations, 
which are operated 1 week to check equipment 


operability. The highest gross beta concentra- 
tion within the network was less than 0.2 
pCi/m‘ at Joplin, Mo.; Duckwater, Blue Eagle 
Ranch, and Reno, Nev.; and Delta, Utah. The 
minimum reporting concentration for gross 
beta is 0.1 pCi/m*. For averaging purposes, 
individual concentrations which are below 
the minimum detectable concentration (0.06 
pCi/m*) are assumed to be equal to the mini- 
mum detectable concentration. Averages less 
than the minimum reporting level (0.1 pCi/m*) 
are reported as <0.1 pCi/m*. No radionuclides 
were identified by gamma spectrometry on any 
filters or charcoal cartridges during April. 

Complete copies of this summary and listings 
of the daily gross beta and gamma spectrometry 
results are distributed to EPA regional offices 
and appropriate State agencies. Additional 
copies of the daily results may be obtained from 
the NERC-LV upon written request. 


Table 2. Summary of gross beta radioactivity concentrations in air, April 1973 





Concentration (pCi/m*) 





Maximum Minimum Average * 





Winslow 
Little Rock 


Sioux City 
Lake Charles 


Eureka 
Fallini’s Twin Springs Ranch 


See footnotes at end of table. 
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Table 2. Summary of gross beta radioactivity concentrations in air 
April 1973—continued 





Concentration (pCi/m!) 





Maximum Minimum Average * 





Sunn: 
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Wash: 
Wyo: 
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* Individual values less than the minimum detectable concentration (MDC) are set equal to the MDC for averaging. 
A monthly average less than the minimum reportable value of 0.1 pCi/m' is reported as <0.1. 





3. Canadian Air and Precipitation Monitoring 
Program, April 1973 


Radiation Protection Division 
Department of National Health and Welfare 


The Radiation Protection Division of the 
Canadian Department of National Health and 
Welfare monitors surface air and precipitation 
in connection with its Radioactive Fallout Study 


* Prepared from information and data obtained from 
the Canadian Department of National Health and Wel- 
fare, Ottawa, Canada. 
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Program. Twenty-four collection stations are 
located at airports (figure 4), where the sam- 
pling equipment is operated by personnel from 
the Meteorological Services Branch of the 
Department of Transport. Detailed discussions 
of the sampling procedures, methods of analy- 
sis, and interpretation of results of the radio- 
active fallout program are contained in reports 
of the Department of National Health and 
Welfare (1-5). 

A summary of the sampling procedures and 
methods of analysis was presented in the May 
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Figure 4. Canadian air and precipitation monitoring program 


Table 3. Canadian gross beta radioactivity in surface 


air and precipitation, April 1973 





Air surveillance 
gross beta 
radioactivity 
(pCi/m*) 


Precipitation 
measurements 





Station 


Average 





Calgar 
Coral 


Sault Ste. Marie__ 
Thunder Bay 
Toronto 








anka eran am@ocn Tomo Roo ooo 


z. 











Network summary.| 110 
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o 

















NS, no sample available. 
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1969 issue of Radiological Health Data and 
Reports. 

Surface air and precipitation data for April 
1973 are presented in table 3. 





4. Pan American Air Sampling Program 
April 1973 


Pan American Health Organization and 
U.S. Environmental Protection Agency 


Gross beta radioactivity in air is monitored 
by countries in the Americas under the auspices 
of the collaborative program developed by the 
Pan American Health Organization (PAHO) 
and the Environmental Protection Agency 
(EPA) to assist PAHO-member countries in 
developing radiological health programs. 

The air sampling station locations are shown 
in figure 5. Analytical techniques were described 
in the March 1968 issue of Radiological Health 
Data and Reports. The April 1973 air monitor- 
ing results from the participating countries are 
given in table 4. 
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Figure 5. Pan American Air Sampling Program stations 


Table 4. Summary of gross beta radioactivity in Pan 


American surface air, April 1973 





Gross beta radioactivity 
Num- (pCi/m!) 
Station location 





Mini- 
mum 





Argentina: 
Bolivia: 
Chile: 
Colombia: 


o 


$|88 sssssss 


Cc 
West Indies: T 











o 








| 0.07 





* The monthly average is calculated by weighting the individual Pp 


5. California Air Sampling Program 
April 1973 


Bureau of Radiological Health 
California State Department of Public Health 


The Bureau of Radiological Health of the 
California State Department of Public Health 
with the assistance of several cooperating agen- 
cies and organizations operates a surveillance 
system for determining radioactivity in air- 
borne particulates. The air sampling locations 
are shown in figure 6. 

All air samples are sent to the Sanitation 
and Radiation Laboratory of the State Depart- 
ment of Public Health where they are analyzed 
for their radioactive content. 

Airborne particles are collected by a con- 
tinuous sampling of air filtered through a 47 
millimeter membrane filter, 0.8 micron pore 
size, using a Gast air pump of about 2 cubic 
feet per minute capacity, or 81.5 cubic meters 
per day. Air volumes are measured with a 
direct reading gas meter. Filters are replaced 
every 24 hours except on holidays and week- 
ends. The filters are analyzed for gross alpha 
and beta radioactivity 72 hours after the end 
of the collection period. The daily samples are 
then composited into a monthly sample for 
gamma spectroscopy and an analysis for stron- 
tium-89 and strontium-90. Table 5 presents the 
monthly gross beta radioactivity in air for 
April 1973. The monthly sample results are 
presented quarterly. 


Table 5. Gross beta radioactivity in California air 


April 1973 





Gross beta radioactivity 
Num- (pCi/m*) 
Station location 











with — > of sampling period. Values less than 0.005 pCi/m! are reported 
and in averaging 0.00 pCi/m*. 
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San Bernardino 
San Dieg 





























Redding 


Santa Rosa 
@sacramento 


* 
Salinas 


San Luis 
Obispo 


PACIFIC 





Bair Sampling Locations 


Fresno 
2 


@bakersfield 


Angeles 


o 2 © © 80 Miles 


© 20 40 60 80 100 Kilometers 


@&arstow 


Los @san Bernardino 








California air sampling program stations 
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Fallout in the United States and Other Areas * 
January—December 1971 


Health and Safety Laboratory 
Atomic Energy Commission 


Monthly fallout deposition rates for stron- 
tium-90 are determined by the Health and 
Safety Laboratory (HASL) for 33 sites in the 
United States and 90 locations in other coun- 
tries. HASL data from all of the active United 
States stations and other selected points in the 
Western Hemisphere (figure 1) covering the 
period from January—December 1971 are sum- 
marized in tables 1 and 2. All the stations of 
the 80th Meridian Network are represented. 


Methods of collection 


Two methods of fallout collection are em- 
ployed by HASL. In the first, precipitation and 
dry fallout are collected for a period of 1 month 
in a stainless-steel pot with an exposed area 
of 0.076 m*. At the end of the collection period, 


*The data in this article were taken from “Fallout 


Program Quarterly Summary Report,” HASL-273: 
A-1 to A-310. 
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the contents are transferred, by careful scrub- 
bing with a rubber spatula, to a polyethylene 
sample bottle which is then shipped to the 
laboratory for analysis. 

The second method involves the use of a 
polyethylene funnel, with an exposed area of 
0.072 m?, attached to an ion exchange column. 
After a 1-month collection, the inside of the 
funnel is wiped with a tissue, and the tissue is 
inserted in the end of the column, which is then 
sealed and sent to HASL for analysis. It has 
been shown that at the 95-percent confidence 
level there was no significant difference in the 
strontium-90 measurements obtained from 
samples collected by the two methods (1). 
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Figure 1. HASL fallout sampling stations in the Western Hemisphere 
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SECTION IV. 


This section presents results from routine 
sampling of biological materials and other 
media not reported in the previous sections. 
Included here are such data as those obtained 


OTHER DATA 


from human bone sampling, Alaskan surveil- 
lance, and environmental monitoring around 
nuclear facilities. 





Environmental Levels of Radioactivity at Atomic Energy Commission Installations 


The U.S. Atomic Energy Commission (AEC) 
receives from its contractors annual reports 
on the environmental levels of radioactivity in 
the vicinity of major Commission installations. 
The reports include data from routine monitor- 
ing programs where operations are of such a 
nature that plant environmental surveys are 
required. 

Releases of radioactive materials from AEC 
installations are governed by radiation stand- 


ards set forth by AEC’s Division of Operational 
Safety in directives published in the “AEC 
Manual.” 

A summary of the environmental radio- 
activity data follows for Atomics International. 


* Title 10, Code to Federal Regulations, Part 20, 
“Standards for Protection Against Radiation,” contains 
essentially the standards published in Chapter 0524 of 
the AEC Manual. 





1. Atomics International ? 
January—December 1971 


North American Rockwell Corporation 
Canoga Park, Calif. 


Atomics International, a division of North 
American Rockwell Corporation, has engaged 
in atomic energy research and development 
since 1946. The company designs, develops, and 
constructs nuclear reactors for central station 
and compact power plants for medical, indus- 
trial, and scientific applications. 

The company headquarters is located in 
Canoga Park, Calif., approximately 23 miles 
northwest of downtown Los Angeles. The 290- 
acre Nuclear Development Field Laboratory 
(Santa Susana Facility), equipped with exten- 
sive testing facilities for the support of ad- 


? Summarized from “Environmental Monitoring, An- 
nual Report, January 1, 1971 to December 31, 1971,” 
Atomics International, Division of North American 
Rockwell Corporation. 
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vanced nuclear studies, is located in the Simi 
Hills of Ventura County, approximately 29 
miles northwest of downtown Los Angeles. The 
location of the above sites in relation to nearby 
communities is shown in figure 1. 

The basic concept of radiological hazard con- 
trol at Atomics International requires adequate 
containment of radioactive materials and, 
through rigid operational controls, minimizes 
effluent releases and external radiation levels. 
The environmental monitoring program pro- 
vides a measure of the effectiveness of the 
company’s radiological safety procedures and 
of engineering safeguards incorporated into 
facility designs. 

The onsite environs of Atomics International 
headquarters and Nuclear Development Field 
Laboratory (NDFL) are surveyed monthly to 
determine the concentration of radioactivity in 
typical surface soil, vegetation, and water 
samples. The offsite environs are sampled 
monthly, except for soil and vegetation which 
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Figure 1. 


are sampled quarterly. Continuous environ- 
mental air monitoring at the sites provides 
information concerning long-lived airborne par- 
ticulate radioactivity. A site perimeter radia- 
tion monitoring program using thermolumines- 
cent dosimetry (TLD) was begun in 1971. 


Counting and calibration procedures 


The determination of radioactivity in all 
environmental soil, vegetation, water, and air 
samples is performed with a low-background 
proportional counting system capable of simul- 
taneous counting of both alpha and net beta 
radioactivity. The sample-detector configura- 
tion provides a nearly 2x geometry. The thin- 
window detector is continually purged with 
methane counting gas. A preset time mode of 
operation is used for all samples; however, an 
overriding preset count mode is available to 
limit the counting time for high activity 
samples. 

The minimum detection limits shown in table 
1 were determined by using typical values for 
counting time, system efficiency, background 
count rates (approximately 0.05 cpm alpha and 
1.0 cpm beta-gamma) and sample size. In addi- 
tion, the minimum statistically significant 
amount of radioactivity, irrespective of sample 


512 


Atomics International facilities and vicinity 


Table 1. Minimum radioactivity detection limits 
Atomic International, January-December 1971 





Sample Type of 


Minimum detection limits 
radioactivity 


(standard error) 





-03 (pCi/g) 
j -11 (pCi/g) 
Alpha ‘ 06 (pCi/g-ash) 
Beta-gamma F -18 (pCi/g-ash) 
Alpha < -12 (pCi/liter) 
Beta-gamma .63 .82 (pCi/liter) 
Alph 8.5 +5.3 (fCi/m*) 
18 +9.3 (fCi/m*) 











configuration, is established as that amount 
equal in count rate to three times the standard 
deviation of the system background count rate. 

Counting system efficiencies are determined 
routinely with RaD+E+F (with alpha ab- 
sorber), thorium-230, and uranium-235 stand- 
ard sources, and with potassium-40 in the form 
of standard reagent grade KCl, which is used 
to simulate soil and vegetation samples. Self- 
absorption standards are made by dividing 
sieved KC] into samples beginning with a 100 
milligram sample and increasing in mass by 
200-milligram increments from 200 to 3,000 
milligrams. The samples are placed in copper 
planchets of the type used for environmental 
samples and counted. The ratio of sample 
activity to the observed net count for each 
sample is plotted as a function of samp!e weight 
(figure 2). The correction factor (ratio) corre- 
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CORRECTION FACTOR (dpm/cpm) 





Figure 2. 





2 14 6 18 ° 
POTASSIUM CHLORIDE (grams) 


Sample self-absorption graph 


sponding to sample weight is obtained from the 
graph. The product of the correction factor 
and the net sample count rate yields the sample 
activity (dpm). This method has been proved 
usable by applying it to variously sized aliquots 
of uniformly mixed environmental samples and 
observing that the resultant specific activities 
fall within the expected statistical counting 
error. 


Air monitoring 


Environmental air sampling is conducted 
continuously at the headquarters and NDFL 
sites with automatic sequential air samplers 
operating on 24-hour sampling cycles. Airborne 
particulate radioactivity is collected on HV-70 
filter paper which is automatically changed at 
the end of each sampling period. The filter is 
removed from the sampler and counted after 
the radioactivity is allowed to decay for at least 
72 hours. The volume of a typical daily environ- 
mental air sample is approximately 20 cubic 
meters. The average concentration of long- 
lived beta-gamma radioactivity on airborne 
particulates is presented in table 2. 


Table 2. Radioactivity in air, Atomics International 
January-December 1971 





Type of 


Average 
radioactivity 


concentration 
(fCi/m*) 


Location 





Beta-gamma 
Alpha 
Beta-gamma 














August 1973 


When abnormally high airborne radioactivi- 
ties are observed, the beta-gamma radioactivity 
decay data are plotted to determine the pres- 
ence of short-lived isotopes other than naturally 
occurring radon, thoron, and daughters. If fall- 
out is suspected, the decay characteristics are 
observed. If the radioactivity decays as a func- 
tion of t"'*, the data curve is extrapolated in 
order to determine the date of origin. This data 
is compared with the dates of publicized nuclear 
detonations to determine if the abnormal 
airborne radioactivity was caused by such 
detonations. 


Water monitoring 


Process water used at the NDFL is obtained 
from Ventura County Water District No. 10 
and distributed onsite by the same piping sys- 
tem previously used when process water was 
supplied by onsite wells. Pressure is provided 
by elevated storage tanks, one 50,000-gallon 
and one 500,000-gallon tank onsite. While 
clinically potable, the water is not used for 
drinking. Bottled potable water is delivered by 
a vendor and is not analyzed. Water from the 
pipe system is sampled monthly at two loca- 
tions. The average process water radioactivity 
concentration is presented in table 3. 


Table 3. Process water radioactivity, NDFL site 


January-December 1971 





January-June 1971 


July-December 1971 
Type of Tne 
radioactivity Average 
concentration 
(pCi/liter) 


Average 
concentration 
(pCi/liter) 





0.32 0.24 
4.9 4.8 

















Surface discharged waters from NDFL 
facilities drain into holding reservoirs on ad- 
jacent Santa Susana Field Laboratory (SSFL) 
property. When full, the main reservoir is 
drained into Bell Creek, a tributary of the Los 
Angeles River in the San Fernando Valley, Los 
Angeles County. Pursuant to the requirements 
of Los Angeles Regional Water Quality Control 
Board Resolution 66-49, an environmental 
sampling station has been established in Bell 
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Table 4. Radioactivity in the Rocketdyne reservoir and Bell Creek* 
January-December 1971 





January-June 1971 


July-December 1971 





Sample description 


Alpha 
radio- 
activity 


Beta- Alpha 
radio- 
activity 


Num- 
gamma | ber of 
radio- sam- 
activity ples 


Beta- 
gamma 
radio- 
activity 





Reservoir (station 6), water * (pCi/ 
liter) 

Reservoir (station 12), water * (pCi/ 
iter) 

Bell Creek (station 54), mud (pCi/g) - 

Bell Creek (station 54), vegetation 
(pCi/g ash) 

Bell Creek (station 16), water (pCi/ 
liter) 








6.2 


6.5 
23 


96 
3.7 

















® Location not shown on figure 1. 


Creek Canyon approximately 2.5 miles down- 
stream from the south NDFL boundary. 
Samples, obtained and analyzed monthly, in- 
clude stream bed mud, vegetation, and water. 
Average radioactivity concentrations in the 
main holding reservoir and Bell Creek samples 
are presented in table 4. 

Soil, vegetation, and water are sampled 
monthly at Chatsworth Reservoir which is 
owned and operated by the Los Angeles City 
Department of Water and Power. Normally, 
one water sample is obtained from the lake 
surface and a second sample is obtained from 
the reservoir water supply inlet located on the 
north side of the lake. The lake was drained 
in July 1969 for construction, thereby preclud- 
ing surface sampling for the current reporting 
period. The average radioactivity concentration 
in reservoir supply water samples is presented 
in table 5. 


Soil and vegetation monitoring 


Soil and vegetation are regularly sampled at 
25 locations. Eleven sampling stations are 
located within the boundaries of Atomics Inter- 
national’s sites and are referred to as “onsite” 
stations. The remaining 14 stations, located 
within a 10-mile radius of sites, are referred to 
as “offsite” stations. 

Surface soil types available for sampling 
range from decomposed granite to clay loam. 
Samples are taken from the top half-inch layer 
of undisturbed ground surface. The soil samples 
are packaged and sealed in plastic containers 
and returned to the laboratory for analysis. 
Radioactivity in soil samples is presented in 
table 6. 

Vegetation samples obtained in the field are 
of the same plant type wherever possible, gen- 
erally, sunflower or wild tobacco plant leaves. 


Table 5. Chatsworth Reservoir water radioactivity, Atomics International 
January—December 1971 





January-June 1971 


July-December 1971 





Type of 
radioactivity 


Number 


samples 


Average Number 
of concentration of 
(pCi/liter) samples 


Average 
concentration 
(pCi/liter) 





Lake surface 
Beta-gamma 
Supply inlet Alpha 

Beta-gamma 

















0.4 
6.1 
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Table 6. Radioactivity in the soil, Atomics International 
January-December 1971 





January-June 1971 July-December 1971 





Type of 
radioactivity Average Average 
concentration concentration 
(pCi/g) (pCi/g) 





0.57 0.55 
25 25 

-55 -50 
24 23 




















These types maintain a more active growth Recent coverage in Radiation Data and Reports: 
rate during the dry season than do most Period Issue 

natural vegetation indigenous to the local area. January-June 1971 February 1972 
Vegetation leaves are stripped from plants and 
transferred to the laboratory for analysis. 
Plant root systems are not routinely sampled. 
Radioactivity in vegetation samples is presented 
in table 7. 


Table 8. External radiation dose, Atomics International 
January-December 1971 





External radiation January-June 1971 July-December 1971 * 





Site boundary radiation monitoring is per- priate hitiahe 
formed with calcium fluoride thermolumines- dese dese 
cent dosimeters (TLD) placed at selected loca- (urem /h) (urem /h) 
tions on or near the perimeters of the Head- 
quarters and NDFL sites. Each dosimeter, 
sealed in a lightproof plastic holder, is installed 
in a polyethylene vial which is permanently 
mounted at each monitoring location. The 
dosimeters are exchanged and analyzed quar- 
terly. The radiation dose monitored at each 
dosimeter location is presented in table 8. 





























* Fourth quarter only, TLD reader malf 
ta. 
b Second quarter only. 


Table 7. Radioactivity in vegetation, Atomics International 
January-December 1971 





January-June 1971 July-December 1971 





Type of 
radioactivity 


Average Average 
(pCi/g-ash) f (pCi/g-ash) 





0.25 0.20 
165 164 

-26 34 
134 180 
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Reported Nuclear Detonations, July 1973 


(Includes seismic signals presumably from foreign nuclear detonations) 


Seismic signals, presumably from a Soviet 
underground nuclear explosion, were recorded 
by the United States on July 9, 1973. The sig- 
nals originated at the Semipalatinsk nuclear 
test area and were equivalent to those of an 
underground nuclear explosion in the yield 
range of 20-200 kilotons. 

Seismic signals from a Soviet underground 


nuclear test in the yield range of 200 kilotons 
to 1 megaton were recorded by the United 
States on July 22, 1973. The signals originated 
at about 9:23 p.m., e.d.t. in the Semipalatinsk 
nuclear test area of the Soviet Union. 

There were no reported nuclear detonations 
for the United States for July 1973. 








Not all of the nuclear detonations in the United States are announced 
immediately, therefore, the information in this section may not be com- 
plete. A complete list of announced U.S. nuclear detonations may be ob- 
tained upon request from the Division of Public Information, U.S. Atomic 
Energy Commission, Washington, D.C. 20545. 
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THE POTENTIAL EYE EXPOSURE TO PERSONNEL USING 
FLUOROSCOPIC TECHNIQUES. H. D. Maillie and W. D. Gregory. 
Radiation Data and Reports, Vol. 14, August 1973, pp. 463-466 


Measurements were made on a mockup to estimate the weekly ex- 
posure to the eyes of personnel working in the vicinity of a fluoroscope 
used in diagnostic radiology. A radiologist utilizing the image intensifier 
and protected by means of a lead drape and panel could receive 36 mR/ 
week to the eyes whereas other individuals positioned away from this 
area, but in the vicinity of the table could receive up to 700 mR/week. 
The factors associated with these estimates, and the importance of wear- 
ing ee monitors where they will estimate eye exposures are 

iscussed. 


Keywords: eye exposure, diagnostic radiology, fluoroscopy 
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Proposed reports and notes should contain data and 
interpretations. All accepted manuscripts are subject 
to copy editing with approval of the author. The author 
is responsible for all statements made in his work. 


Manuscripts are received with the understanding that Illustrations: Glossy photographic prints or original 
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margins. 
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et Naeem Mall East, Room 615, Washington, 

-C. 20460. 


Preparation of manuscripts 


The Government Printing Office style manual is used 
as a general guide in the preparation of all copy for 
Radiation Data and Reports. In addition, Radiation 
Data and Reports has developed a “Guide” regarding 
manuscript preparation which is available upon re- 
quest. However, for most instances, past issues of 
Radiation Data and Reports would serve as a suitable 
guide in preparing manuscripts. 


Titles, authors: Titles should be concise and informa- 


tive enough to facilitate indexing. Names of authors 
should appear on the third line below the manuscript 
title. Affiiation of each author should be given by a 
brief footnote including titles, professional connections 
at the time of writing, present affiliation if different, 
and present address. 


Abstracts: Manuscripts should include a 100- to 150- 


word abstract which is a factual (not descriptive) sum- 
mary of the work. It should clearly and concisely 
state the purpose of the investigation, methods, results 
and conclusions. Findings that can be stated clearly 
and simply should be given rather than to state that 
results were obtained. 





A list of suggested keywords (descriptors) which are 
appropriate indexing terms should be given following 
the abstract. 


Introductory paragraph: The purpose of the investi- 


gation should be stated as early as possible in the 
introductory paragraph. 


Methods: For analytical, statistical, and theoretical 


methods that have appeared in published literature a 
general description with references to sources is suffi- 
cient. New methods should be described clearly and 
concisely with emphasis on new features. Both old and 
new methods, materials, and equipment, should be 
described clearly enough so that limitations of measure- 
ments and calculations will be clear to the readers. 
Errors associated with analytical measurements and 
related calculations should be given either as general 
estimates in the text or for specific data in appropriate 
tables or graphs whenever possible. 
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paper. Legends should brief and understandable 
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senior author. 


Tables: Tables should be self-explanatory and should 
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be typed on a separate sheet, double-spaced. All tables 
must be numbered consecutively beginning with 1, and 
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ably containing symbols which are defined immediately 
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size, and exponents and subscripts should be clearly 
positioned. Mathematical notations should be simple, 
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with fractions, subscripts with subscripts, etc. 


Symbols and units: The use of internationally ac- 


cepted units of measurements is preferred. A brief list 
of symbols and units commonly used in Radiation Data 
and Reports is given on the inside front cover of every 
issue and examples of most other matters of preferred 
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mass numbers are placed at the upper left of elements 
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